A keratin horn is a horn-like projection composed of dense keratotic material. It usually arises in sun-exposed areas of the body. It can be derived from a variety of underlying benign, premalignant, or malignant epidermal lesions. Risk factors associated with malignant change within a keratin horn include a wide base, male sex, and increasing age, in addition to an origin in a sun-exposed area. The mainstay of management is to obtain a biopsy from the base of the horn and subsequent excision if the histopathologic analysis suggests a malignancy. We report an extremely rare case of bilateral keratin horns arising from the tympanic membranes in a 64-year-old woman. To the best of our knowledge, this is the first report of its kind to be published in the Englishlanguage literature.
Introduction
A keratin horn is a conical projection that resembles an animal horn. It is composed of dense keratotic material. This fairly common lesion typically arises in the sunexposed areas of the body, such as the face, nose, scalp, pinna, back of the hands, and forearms. 1 We present an unusual case of bilateral keratin horns that arose from the tympanic membranes.
Case report
A 64-year-old woman was referred to our audiology unit by her general practitioner for evaluation of a progressive hearing loss over the previous 8 years. A pure-tone audiogram showed a mild-degree, high-frequency sensorineural loss bilaterally. Tympanograms were normal, but the audiologist noted that the appearance of the eardrums was abnormal. The patient was referred to our ENT unit for expert opinion and further management.
The patient's medical history included severe bronchiectasis and hypertension. Other than the hearing loss, she had no history of ear problems. On examination, both tympanic membranes were intact but atrophic. A solid, brown-black, horn-like lesion was found to be arising from the lateral process of the malleus bilaterally ( figure) . The two lesions were virtually identical; both measured 1 cm in length, and both had a narrow base approximately 2 mm in diameter. Gentle palpation of the horns resulted in severe otalgia. The patient was unaware of the presence of the lesions because she had not undergone an ear examination for more than 10 years. Findings on a neurotologic examination were normal.
We made a clinical diagnosis of keratin horns. The option of excision of the horns to establish a histologic diagnosis was discussed with the patient, but she was not keen on any surgery unless it was absolutely essential. She also said that if surgery were necessary, she would prefer that it be performed with general anesthesia. Given that she was asymptomatic, we felt it was inappropriate to subject her to general anesthesia, especially given her comorbidities. Therefore, after further discussion with the patient, we adopted a conservative watch-and-wait approach. Her hearing loss was attributed to presbycusis; given that there was no functional impairment, it too was managed conservatively.
On follow-up at 3 months, the patient's tympanic horns showed no signs of growth.
Discussion
While keratin (or cutaneous) horns are usually found in sun-exposed areas, there have also been reports of these lesions arising in other areas, including the penis. 2, 3 Penile keratin horns are associated with a higher incidence of squamous cell carcinoma. 2, 3 Embryologically, the external layer of the tympanic membrane develops from the first pharyngeal cleft. 4 It consists of an ectodermal epithelial lining that is in continuity with the lining of the external auditory canal. The malleus develops from the mesoderm of the first branchial arch during the fourth week of gestation. 4 A normal tympanic membrane has a self-cleaning mechanism, whereby there is lateral migration of the epithelium toward the periphery of the tympanic membrane and subsequently into the external canal. Cases of keratosis (a collection of keratin) on the tympanic membrane have been reported; they were found to caused by abnormal auditory epithelial migration. 5 Keratosis obturans, another well-known condition of the external auditory canal, is a broad-based accumulation of desquamated keratin.
Our review of the English-language literature revealed no case of keratosis that caused a formation of keratin horns on the tympanic membranes. We hypothesize that the keratin material that formed the horns in our patient arose from the tympanic membranes as a result of a disorder of epithelial migration. The lateral process of the malleus possibly acted as a focal point for the collection of keratin and its subsequent proliferation into a horn.
An overproliferation of keratin material can arise from or be superimposed on a wide variety of benign, premalignant, and malignant conditions. In a retrospective study of 643 patients, Yu et al found that 38.9% of cutaneous horns were derived from premalignant or malignant lesions. 1 Premalignant and malignant lesions that can give rise to cutaneous horns include actinic keratosis, Bowen disease, squamous cell carcinoma, basal cell carcinoma, and Kaposi sarcoma. 6, 7 Keratin horns in sun-exposed areas and those with a wide base or low height-to-base ratio are associated with a higher risk of malignant change. Other risk factors for malignant change are male sex and increasing age. 1 Owing to the high prevalence of premalignant and malignant lesions, commonly at the base of the cutaneous horns, diagnostic investigation usually centers on obtaining a biopsy from the base for histopathologic analysis. If a premalignant or malignant lesion is detected, a complete excision is advocated, along with investigations for metastases of invasive lesions such as squamous cell carcinoma.
In our case, we considered that the risk of malignant transformation was low because the horns were not in a sun-exposed area, they each had a narrow base, and the two horns were virtually identical. Since our patient was asymptomatic and unwilling to undergo surgery unless it was absolutely necessary, we decided not to biopsy the lesions. Given the low risk of malignancy and the fact that there is no evidence-based information in the English-language literature regarding the management of a tympanic membrane horn, we agreed to keep the patient under review and to excise the lesion if any change in structure occurs.
In summary, this is an unusual but plausible case of bilateral keratin horns arising from the tympanic membranes that has not been previously reported in the English-language literature. Ideally, these horns should be biopsied or kept under follow-up if a watch-and-wait approach is adopted.
Figure. Endoscopic views show the keratin horns arising from the lateral process of the malleus in the right (A) and left (B) ears.
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